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The following 16.5 GI12 radar c h a s s i s  tdere r e p a i r e d  under Gontracc No. NRF$ 9-11278 
for t h e  HASA N a m e d  Spacecraft  Center, Houston, Texse. 

(E) Data Porocesaoat SPiI-B-533946N S f H  6 

(2)  Coherent Oscillator (COHO) (Rcvr) SH-D-533217 S/N 3 
i 

( 4 )  Preamplifier (Rcvr) R+-D-$33835 

The following is a b r i e f  deserfpti~n sf the unit  repair requirement: 

8 .  ~ ~ o c e 9 s o r .  

. (I), IrmtaEE new delay line matched set  and align the sssoc ia ted  
lane d r i v e n  and post delay ampliffex-5. 

(4) Perform electricaf realignment. 

(5) Performed u n i t  t e s t  and documentation of test. d a t a .  

b. Coherent Oscillator. 

(L) Completely rebuild the electronic c ircui ts .  

(2) Perform electrical  alignment, 

(3 )  Perform unit test and documentation of test da ta .  

c .  Variable Frequency Oscillator. 

(1) Completely rebuild the electronic circuits. 

(2) Perfom electrical alignment. ' 

(3)  PerEom unit t e s t  aad documentation of t e s t  d a t a .  
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d ,  PmamplFEier.  

(1) Replace the  s i g n a l  c a b l e .  

t.2) Perform electrical alignment. 

(3) Perform u n i t  t e s t  s r d  documentation of test d a t a ,  

a.  Ec~uPpme_nt Setu~. Figure 1 dllustratcs the general lab t e s t  satup for  
repa i rs  and alignment. The control p a n e l  provides an in t e r f ace  between the 
Data Processor, power suppl ies  and the  t e s t  equipment. A 1 1  data processor 
outgoing s fgna l s  a r e  terminated at t h e  control panel .  Incoming ahgnats are 
terminated w i t h i n  the data  processor .  Only one input signal  is required for  
genera l  t e s t i n g  and a l i g m e n t ,  the v i d e o  input pulse which s imulates  a r a d a r  
target ;  return. 

For general  testing t h e  video i n p u t  signal is of plus or minus polarity a t  B 
l eve l  of o ~ e  (1) v o l t  0 - P  maximum and is fed d i r e c t l y  to the  "video in" con- 
nector on ehe control  pane l .  For measuring feedback factor, t h e  video f i r s t  
passes  through the balanced modulator where i t  is modulated by a low aud io  
frequaircy ( typ ica l ly  0 - 20 h e r t e ) .  "he frvqrtcncy c.ortnt.sr monitors the 
1.91 &SEz s .E;g~al  of the stgtzal integrator t i m i n g  control. loop. The volt. 
meters are used to monitor various BC voltages a t  test point s  throughout rba 
Data Processor. 

b. Description of Repairs. 

New interoven assembly (SM-D-533056) which includes a new matched 
set  of de lay  lines (1) 1 0 7 2 ~  sec d e l a y  l i n e  (6M-D-533061) and 
(2)  536p sec de lay  line (SH-D-533358) was in*stalled tn t h e  Rata 
Processor. The associated delecy line d r i v e r s  atld post-delay 
a m p l i f i e r s  were a l igned  to compensate far irregularities in the 
d e l a y  lines bandpass characteristics. 

Install New DC Amplifier. A new DC a m p l i f i e r  was installed to 
r e p l a c e  HD-16 on timing board A ( l A 6 A 6 )  which was defective. 
The new DC amplifier module t a  an improved v e r s i o n  which has 
much b e t t e r  s t a b i l i t y  than the  unit replaced. 

Xnstalled New Filter Choke. A new 8,2wh filter choke (L4) was 
replaced i n  t h e  4-20 V power input: Line on the filter assembly 
(fA6AlAl). 
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(4) * Real-Synthetic Aperture Modification. The Data Processor was 
modified as oufllFPied IR PhFica-Ford Docurnene, "P~OCBIGOL- Changeo 
for  Synthetic-Res1 Aperture", No. 4 4 2 9  "his m s d i f i c a ~ i o n  pro- 
v ides  thc capabdlity to record real a p e r t u r e  video 5i.snultaneously 
with  synthetic aperture video. The reel and ~ ;ynthe t tc  aperture 
video recording is terne shared as Plluo&rated by the cmposite 
video figure on Drawing No. 4 4 2 3 1 .  A copy of this docwant  hs 
included in the Appendix.  

'ERLs mndfficst%on reduces the incoming noncoherent video Esm 
2 vol ts  to L/2 v o l t  and re-routes the video  patrh to zhe vLdoa 
cmpressfan board f IA6A8)  The n e w  s w i t c h i n g  conf igura t ion  
combines the composite rea l  a p e r t u r e  video and ~ y n t h e t i c  
aperture video on a cammon path and sends it: t o  t h e  recorder ,  
The video recorder then separates the real and sy-nehetfc aperture 
video and recorda rhea 0t.1 separate film strfps. 

Both o f  the above docmants are  included in the AppendixK. 

%e CO.il0 and VFO c h a s s i s  n o m h l y  operare in a comnrsn oven on t h e  receiver 
chassis. 
control failed and Che w e n  power f a i l e d  t o  shut o f f .  Since it wa5 n ~ t  
practical t o  separate damaged and undamaged components, a l l  eZectrlcsf ccm- 
ponencs were removed from the! two chassis and replaced by new units. The 
defective oven controller was prevfwsly replaced i n  the E i e l d ,  

Both units were damaged by exceos'ive heat when the oven tompera&ure 

a, Coherent Oscillator (COHO), The coherent: m e i % l a t o r  was damaged by 
excessive beat, therefore, a l l  e l e c t r i c a l  components W B F ~  removed from the 
~ ~ ~ s E F s .  
Elec t r ica l  test and documentation were performed as outlined in "Acceptance 
Test Plan, COHO ASSY SW-D-5332L7", %'lzilco-Fsrd document #40287. T h i s  s p e ~ i f f -  
cation which includes the documented test results is tncluded in the Appatldfx, . 
'Figure 2 illustrates the tas& eetup Ear the COHO t e s t .  
includes the COHO alignment procedure which was used as R guide for the 
above alignment and test. 

Tho COIIO was then r e b u i l t  using a11 new e l e c r r i e a l  components. 

731% Appendix a l so  

b .  Xariablo Fr3uency Osci l la tor  (VFOI. The variable  frequency osctlZatar 
was damaged by excessive hea t ;  therefore, 012 e lectr ica l  components were re- 
moved from t h e  chassis. The VFO was than rebuilt, using a l l  new e lec t r ica l  
components. Electrical test and documentation were per'Yoormed aa outtdsred %B 
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"Acceptance Test FZen, VFQ Assy. SH-D-533%20", Phibco-Ford Document No. 4O288, 
" h i s  specfflcatfon which includes the doctmented test results is included in 
tha  Appendix.  Figure 3 illuscrates ehe test setup f o r  the VFO t e s t .  Figure 4 
shows the d f f f e r e n c e  frequency V C T ~ U B  control vo l t age  f o r  the VFO which is 
documented as part oE the aELgnsrlent procedure. The Appendix also includes t h e  
VFO alignment procedure w h i c h  was used as  a guide for  t h e  above albgment  
and test, z 

c. PreePnplLEies. Repairs for the p r e a m p l i f i e r  consisted of: 

(1) Replacing the signal output coaxfa1 cable and its associated 
coaxial connectors. 

(2) ReplaCbtig l o s t  hardware for hold down and polarization on the 
power connector. 

The electrLciial circuits of thc preamplifier were then given a complete re- 
aligmmit. E l ~ ~ t r L e a l  test and documentation were perfamad as outlined in 

NQ. fr0289, This specff%cation which inc ludes  t h e  documented t e s e  results ks 
incIuded in the Appendix. Figure 5 illustrates the t e s t  setup for the pre- 
amplifier teat, ?%e Appendix a l s o  includes the preampEifier alligment pro- 
cedure which was used as a guide f o r  the above alignment and test. 

"ACC@P~BZICC Test Plar~ ,  IE.)lfe-Amp ASSY, SM-D-533835", Philco-Ford D ~ c u i ~ e n t  

The subject Data Proce6sor and three receiver c h a e s i a  kava: been r e p n i r s d ,  
t a s t e d  and meet t h e i r  respective o r i g i n a l  des ign  s p s l f i c o t b o n s  as documented 
in t h f s  report. The Data Processor was a l s o  modffLed to provide for the 
afmubtanesua recording of the synthetic and real .sqerkure video, 
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I, AIIgmen t  Rroeedure - Data Pboceeaor Video Sweep Integrator 
n 

3.  Coherent Oscfllaeor ALigmant Procedure 

6 .  “Acceptance Test Plan,  VPQ Assy SM-€3-533220” 
€ % i l ~ ~ - F ~ r d  D G C ~ ~ ? R ~  No. 40288 

7. R e a m p l i f i e s  ALigmenC Procedure 

8. “Acceptance Test Pian,  Pre-Amp Asply, SM-D-533835“ 
PhJ.l,CO-POrd Bocjta4lent: NO. 40289 

9 ,  Processor Changes for Synthetic-Reel Aperture 
Hoe 44231. 



AI. IGLPIEN T PROC EDIJRE 
DATA PROCESSOR 

V I D E O  S \ C E P  INTEGRATOR 
(BOARD 1A6A5)  

i 

I. EQUIPkIENT REQUIRED : 

(A) O s c i l l o s c o p e  ( T e k t r o n i s  Type 585 N/Type 8 2  P l u g - l n ,  o r  e q u i v a l e n t )  
(3 )  I’ulse G e n e r a t o r  (LAL’0T.E LA575 o r  e q u i v a l e n t )  
( 6 )  VTWl 
(D) O s c i l l a t o r  (HP Model 202C cr  e q u i v a l e n t )  
(E) Ba lanced  P u l s e  PIodulator  

11. ALIGLWNT: 

(A) Check t h e  f o l l o w i n g  DC v o l t a g e s  f o r  p r o p e r  v a l u e  a t  i n p u t  t o  
Data P r o c e s s o r :  

1. +20 Lac + 2% 

3 .  $12.6 VD? -+ 2% 
4 .  -12 .6  V D C T  2% 

2 .  -20 VDC T 2 1  

5. +5.7 VDC 2-2”/, 

(3) AC Couple a. 2 .0  v o l t  (p-p)  b i p o l a r  v i d e o  s i g n a l  t o  P i n  (J) of  t h e  
lA6!3 b o a r d .  The p u l s e  w i d t h  s h o u l d  be a p p r o x i m a t e l y  1 .O m i c r o s e c .  
S e e  f i g u r e  1. 

F i g u r e  1 

(C> Plonitor P i n  5 of MD-3 (40 m c .  modu la to r )  w i t h  s c o p e .  A d j u s t  b o t h  
t h e  c a p a c i t o r  i n  MD-3 and r e s i s t o r  R-4 u n t i l  t h e  40 m c  c a r r i e r  i s  
n u l l e d .  The n u l l e d  c a r r i e r  should n o t  exceed  50 m i l l i v o l t s  peak- 
to -peak .  See f i g u r e  2 .  

Figure  2 
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(D) Ploni tor  P i n  2 of MD-7 ( i n p u t  t o  d e l a y  l i n e )  wiLh s c o p e .  A d j u s t  
c a p a c i t o r  i n  )ID-2 (40 mc phase  s h i f t e r s )  f o r  90 d e g r e e s  o f  phase  
shift . .  A 90 d e g r c e  phase  s h i f t  o c c u r s  when Lhc s i d e b a n d s  arc of  
e q u a l  a m p l i t u d e .  Recheck s t e p  ( B ) ,  See  f i g u r e  3 

I a 

F i g u r e  3 

(E)  H o n i t o r i n g  t h e  same p o i n t  as i n  (C) above o b s e r v e  t h e  d e g r e e  o f  
p h a s e  m o d u l a t i o n .  I f  n e c e s s a r y  s e l e c t  r e s i s t o r .  R - 5  f o r  30 d e g r e e s  
of  phase  m o d u l a t i o n  ( r a t i o  of peak- to -peak  unmodulated c a r r i e r  t o  
peak-  to -peak  s i d e b a n d s  e q u a l s  0 .806)  . T y p i c a l  c a r r i e r  a m p l i t u d e  
i s  0 .25  Vp-p.  Recheck s t e p  (C) . 

(F) Remove c a b l e  coming back from d e l a y  l i n e  ( P - 3 ) .  Mon i to r  P i n  5 o f  
MD-11 (40  m c .  phase  d e t e c t o r )  w i t h  s c o p e  and a d j u s t  c a p a c i t o r  i n  
ND-11 f o r  b e s t  n u l l .  The n u l l e d  c a r r i e r  s h o u l d  be l e s s  t h a n  50 
m i l l i v o l t s  peak- t o - p e a k .  Reconnec t  c a b l e ,  T y p i c a l  c a r r i e r  ‘ a m p l i -  
t u d e  i s  0 . 2 5  Vp-p. 

(G)  40 m c  P h a s e  Lock: 

(1) S h o r t  t h e  i n p u t  o f  MD-13 (DC a m p l i f i e r )  t o  g r o u n d .  P l o n i t o r i n g  
TP-17 w i t h  a DC V o l t m e t e r  a d j u s t  R - 8  f o r  a maximum p o s i t i v e  
v o l t a g e ,  t h e n  a d j u s t  R - 2 7  t.0 lower t h e  voltage t o  +2.0 VDC. 
Now r e a d j u s t  R - 8  f o r  a n e a r  i e r o  r e a d i n g .  RFrnove s h o r t ,  t h e  
v o l t a g e  s h o u l d  r ema in  n e a r  z e r o  VDC. T y p i c a l  r e a d i n g s  a t  TP-17 
a re .  between _f 0 . 5  VDC. 

(H)  I .  91 mc Timing Loop Lock: 

(1) M o n i t o r i n g  TP-8 w i t h  a DC v o l t m e t e r  and a d j u s t  R-20  f o r  
a p p r o x i m a t e l y  +2 .O VDC. 

(2)  M o n i t o r  TP-18 w i t h  a DC v o l t m e t e r  and a d j u s t  R - 2 1  u n t i l  l i m i t i - n g  
a t  a p o s i t i v e  v o l t a g e  o c c u r s .  Then a d j u s t  R - 1 1  t o  lower  t h e  
v o l t a g e  t o  4-1.5 VDC. 

( 3 )  M o n i t o r  TP-18 w i t h  a DC v o l t m e t e r  and a d j u s t  R - 2 1  u n t i l  
l i m i t i n g  a t  a n e g a t i v e  v o l t a g e  o c c u r s .  Then a d j u s t  R - 1 0  t o  
l o w e r  t h e  v o l t a g e  t o  - 1 . 5  VDC. 

( 4 )  S h o r t  P i n  7 of FlD-28 t o  g round  (DC Amp). A d j u s t  R - 2 1  €o r  a 
n e a r  z e r o  v o l t a g e  a t  T P - 1 8 .  Remove s h o r t .  

2 



(5) S h o r t  P i n  6 o f  FlD-29 ( 1 . 9 1  o s c i l l a t o r )  t o  g r o u n d .  Vary 
c a p a c i t o r  i n  ND-29 f o r  maximum r i s e  Lime of t h e  v i d e o  a t  
TP-19. See  f i g u r e  4 .  Remove s h o r t  and a d j u s t  R-21 f o r  
maximum v i d e o  r i s e  Lime. The re  s h o u l d  now be no change  i n  
t h e  v i d e o  as P i n  6 o f  MD-29 i s  s h o r t e d .  I f  t h e  l o o p  d o e s  
n o t  l o c k  i n  r e p e a t  s t e p s  1 t h r u  5. I f  a peak i n  r i s e  t ime 
c a n n o t  be o b s e r v e d  by a d j u s t m e n t  o f  t h e  PID-29 c a p a c i t o r  i t  
w i l l  be n e c e s s a r y  t o  change t h e  1 . 9 1  m c  c r y s t a l  t o  a d i f -  
f e r e n t  f r e q u e n c y .  Record f r e q u e n c y  o f  t h e  l o c k e d  i n  
1 . 9 1  m c  o s c i l l a t o r  a t  T P - 7 .  

r 

PULSE 
G EN 

F i g u r e  4 

, 
1 

( I )  Moni to r  f r e q u e n c y  a t  TP-7. A d j u s t  R-25 ( 1 . 9 1  m c  phase  s h i f t e r )  
t o  bo th  e x t r e m e s .  De te rmine  t o t a l  f r e q u e n c y  e x c u r s i o n  t h e n  s e t  
R-25 t o  mid r a n g e .  K O  f u r t h e r  a d j u s t r n e n t s  a r e  n r c r s s a r y  i f  t h e  
mid r a n g e  s e t t i n g  r e s u l t s  i n  a f r e q u e n c y  c l o s e  L O  t h a t  measured 
i n  G ( 5 ) .  I f  n o t ,  t h e n  a d j u s t  R-21 and R-25 t o  o b t a i n  an  a p p r o x i -  
mate inid r a n g e  s e t t i n g  f o r  R - 2 5  a t  t h e  f r e q u e n c y  n o t e d  i n  s t e p  G ( 5 ) .  

1 PULSE 

(3) Feedback F a c t o r  Ad jus tmen t  

I 

(1) N o n i t o r  TP-19 w i t h  s c o p e .  

(2) AC c o u p l e  s i m u l a t e d  d o p p l e r  v i d e o  to P i n  (J) o f  boa rd  1A6A5 
(see f i g u r e  7 ) .  Be  c a r e . f u l  t h a t  l i m i t i n g  of the d o p p l e r  v i d e o  
d o e s  n o t  o c c u r .  

F i g u r e  7 
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( 3 )  S e t  m o d u l a t i n g  f r e q u e n c y  t o  1.0 c p s  and r e c o r d  v i d e o  o u t p u t  
a t  TP-19. 

( 4 )  S e t  m o d u l a t i n g  f r e q u e n c y  t o  6 .0  c p s  and a d j u s t  R - 2 0  u n t i l  
v i d e o  i s  dorm 3 . 0  d b  froin p r e c e e d i n g  s t e p .  T h i s  r e p r e s e n t s  
a 0 .96  f e e d b a c k  f a c t o r .  

(5) Feedback f a c t o r  i s  e q u a l  t o :  \ 

K = 1 - 6 . 7 3  E; f c  

where f c  = mortii lating f r e q u e n c y  

(6) A t y p i c a l  v a l u e  f o r  the  v o l t a g e  a t  TP-8 i s  + l . 5  + 0.05 VDC.  

( 7 )  R e p e a t  s t e p s  3 and 4 making s u r e  t h a t  t h e  modu la t ed  v i d e o  

- 

a m p l i t u d e  does n o t  chanz:r as t h e  m o d u l a t i n g  f r e q u e n c y  i s  
char.ged. 

( K )  S e n s i t i v i t y  Ad jus tmen t :  

(1) Eloni tor  Ti'-8 w i t h  a 1)C v o l t m e t e r .  

( 2 )  Break-up l o o p  by a c t u a t i n g  l o o p  b reak -up  c o n t r o l  and n o t e  
v o l t a g e  swing .  The v o l t a g e  s h o u l d  i n c r e a s e  t o  a p p r o x i m a t e l y  
+2.4 v o l t s  and t h e n  s lowly  d r i f t  back t o  t h e  v a l u e  n o t e d  i n  
s t e p  ,T(G). I f  t h e  l o o p  d o e s  n o t  l o c k  back i n  a d j u s t  R - 1 9 .  

No te :  I f  t h e  l o o p  does  n o t  l o c k  back i n  i t  iwy be necessary  
t o  lower t h e  f e e d b a c k  f a c t o r  i n  o r d e r  t o  p r o p r r l y  s e t  R-19." 

-1 

(3) R e p e a t  s t e p  (K) u n t i l  t h e  c o r r e c t  v o l t a g e  swing i s  o b t a i n e d  
and t h e  l o o p  l o c k s  i n  a f t e r  b e i n g  b roken  LIP.  

( 4 )  R e - a d j u s t  f e e d b a c k  f a c t o r  i f  n e c e s s a r y .  

(L) M o n i t o r  TP-19 w i t h  s c o p e  and a d j u s t  c a p a c i t o r  i ; i  KO-10 (40 mc 
p h a s e  s h i f t e r )  and r e s i s t o r  R - 8  f o r  b a l a n c e d  v i d e o  and minimum 
B e t a  waveform. See  f i g u r e  5 .  

F i g u r e  5 
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(El) Feedback F a c t o r  Over shoo t  Adjus tment 

(1) Eloni tor  TP-8 w i t h  a DC v o l t m e t e r  

(2)  Break-up loop by a c t u a t i n g  l o o p  l ireak-up c o n t r o l  and n o t e  
I 

v o l t a g e  swing .  A d j u s t  R-28 u n t i l  t h e  v o l t a g e  l i ~ i t s  a t  
2 .0  WC. A d j u s t  R-29 u n t i l  t h e  v o l t a g e  o v e r s h o o t s  t h e  v a l u e  
n o t e d  i n  s ~ e p  J ( 6 )  by no more t h a n  50 mv D C .  AfLer t h e  
l o o p  i s  b roken-up  t h e  v o l t a g e  s h o u l d  s t a b i l i z e  a t  t h e  v a l u e  
n o t e d  i n  s t e p  J ( 6 ) .  

(E) AGE A d j u s t m e n t s :  

(1) A d j u s t  R-26 f o r  1 . 0  VDC a t  P i n  w of  boa rd  1A6A5. 

( 7 )  A d j u s t  R-23 f o r  z e r o  \TDC when l o o p  i s  b roken-up .  

(3) Moni to r  p i n  of  boa rd  1A6A5 and a d j u s t  I?-12 f o r  1 .0  WC. 

>': I f  R-19 i s  s e t  s o  t h e  l o o p  i s  t o o  s e n s i t i v e ,  t h e  l o o p  will n o t  
l o c k  i n .  T h i s  c a n  be n o t e d  by m o n i t o r i n g  t h e  D.C. v o l t a d e  a t  
TP-8,  t h e  v o l t a g e  w i l l  n o t  come low enough t o  l o c k  l o o p  i n  (CW 
d e c r e a s e s  s e n s i t i v i t y ) .  

Log Amp Det  . 
I n p u t  ' 

P i n  5 o f  ED-26 
v = O.Sv/cm 
H = 0 . 2  m i l l i s e c / c m  

Low P a s s  F i l t e r  
O u t p u t  
P i n  3 o f  MD-15 
v = 0.1 V / c m  
K = 2 . 0  m i c r o s e c  /cm 

S i g n a l  t o  1 . 9  m c  I n p u t  t o  Modu la to r  
C Det. P i n  4 o f  MD-3 
P i n  3 of PD-31 V = 0 .5  V / c m  
v = 0.1 V / c m  H = 2 .0  mic rosec /cm 
H = 0 . 2  mi l l i s ec / cm 

F i g u r e  6 



m u  trs x 

-20 VDC 

-12.6 CQC 

. .  



4 , 1 * 2  268 Catc  i '  
? -.---.."- 

Per iod  
Duty eycXe 
G a t e  rtse time 
G a t e  f a l l  time 

1 

Thc output  at p i n  29 of ZdGAlP2 shall  mee; the €ol.lowing specifications: 

268 usec noui ind  . 4  

8 ,  I 

140.15 usec +3*t:  



P e r i o d  268 ueec nominal 
Pulse width 
Pulse rise time 100' nsci  m a x ,  

P u l s e  delay (from 123.7 T: w e c  

8 2 s. usec 

16.75 eate trailing 
edge) 

4 . P e 7  1.3 MG Osciftator 

The o u t p u t  at p i n  35 of 1A6AlP2 s h a l l  meet the f o f f ~ t l i n g  specifications: 

+?GO 
Frequeacy ( cps )  1,9L1,000 
Pulse  rise time 100 nsec max, 
Pulse f a l l  tiw 1.00 n w c  -mix. 
Duty cycle 50% nominal 

. .  
I 

i 



t 

W i e  vert, video output occvrs during the negat ive po r t ion  of t h e  
536 gate ,  

4..2,2 

4,2,2,1 When t h e  i n p u t  on p i n  22 of 1A6AIP1 is: 

Pulse amplitude 
Pulse width f. .Q raFLroseconda riominal 
Rise. t lm 35 nsec  n ~ x ,  

Bipo la r  2 2 10% Vp to p 

9 -t 0.5 d b  Dynamic range - 



4,2.3 D.A.C. Video 

4 , 2 . 3 - L  idhen the  i n p u k  on p i n  22 of IAGAIPt js: 

P u l s e  a p l i L r u d e  41 - 4- 10% V p d A ,  
K i  s i: t inc 35 nscc m a .  
PUIS e w Ld th approx. 1.0 '$6 , 

And thh input on p i a  4 of IA6A'LPL i s : :  

Pulse a p b i t u d e  26 db bclow 3-1 V 
BuLsr2 width approx. 1.0 us I 

Occurrence time Siinultaneous$y kith the above pulse  then: 

I 

I 

1 .  1 , .  

4 

I 
I 

i 
! I  

, i  



4 . 2 . 3 . 3  

.. i4.2'4 

f 

. .  
i ;  

1 

+ 



-. " i 





1.G 3- 0 . 3  volt% Peak Ampfiturie 1 

Pulse Droop LOX mruo. 

1 4  4 
ok 

' I  
! 



! '  
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COHERENT QSCEEUTOR (U4A7) 

1. 

2. 

3. 

4. 

5. 

6, 

3 .  

8.  

9.  

10. 

11. 

Apply $20 to pin 1, ground to pin 2 aiid -2OV to pin 3 of 

connector P3. 
Attach a 360 uuf capacitor temporarily from collector of $23 to  ground to 

prevent oscillation of the oscillator C23. 

Using a Mewlekt-Packard 60SD signal generator apply 

to connector P% and by placing a Xektronix type  585 scope from the 

base of ' Q Z  to ground, adjust f i r s t  stage Q1. center frequency by adjusting 

C l  for a maximum a s  indicated by the scope. 

Measure the bandwidth and gain of the f i rs t  stage Ql and the gain should 

be approximately 2 and the bandwidth should be greater than 25 Me. 

Temporarily diaconiaect tap of L5 coil  f rom the feedthru to which it is 

comected. 

the las t  stage Q5 and by means of the scope attached to P Z  terminated 
in 50 ohms adjust C34 of the last stage Q5 for a maximum as indicated 

by the scope. 

Measure bandwidth and gain of the last  stage Q5. 

approximately 2. 5 and the bandwid& stiould be greater than 4 Mc, 
Disconnect the 360 uuf capacitor temporarily attached f r o m  collector 
of Q3 to ground in part  2 above. 

Reconnect the tap of Q5 temporarily disconnected from the feedthru 

in part  5 above. 

Ey  means of a frequency counter attached to  connector P2, adjust 

C26 of oscillator Q3 to give 60 + . l  M c  (spec. i s  0.5 me) as indicated by 
the frequency countey. 

A P P b  a 1.6 p posit ive pulse 16.75 u sec wide at a 3733. cps repetition 

rate  to pin 6 and the return to  pin 7 of connector P3, 

P2 terminated in 50 ohms and verify that the output is blanked during the 

interval in which the pulse occurs .  
While observing the same point, adjust pot R20 so that  s tar t  of 

oscillation occurs 1 u sec after the trailing edge of the 1.6 V pulse. 

1 V pp 60 Mc signal 

Apply . 1 V pp 60 Mc terminated in 50 ohms thru C28 to 

Gala should be 

..... 

Observe output at 

12. The magnetron firing pulse  normally occurs approximately . 6  u sec after 

the trailing edge of the 1. 6 V blanking pulse. 
generator with a delay feature the Rada-PuXsex, Sr, can be triggered to 

give a 0 .5  V 
. 6 u sac after blanking. 

By means of a pulse 

100 n sec pulse of 60 Mc  signal occurring at a point PP' 



13 $ ljjr u s i n g  the Coho X.F. and Phase Lock T e s t  Ciaassis, U n i t  4A3 of 
t h e  DPD-1, a v e r i f i c a t i o n  of  phase lock can be made. Connect the 
unfts i t cco rd tng  t o  the following s k e t c h .  

1 <w-----. . v l . - - F I . ^ -  

usee  1 ;  
5-& i ' A t t e n ;  Coho 1.;. and phase 1 

,,9 i I-- ? n a e o r v l  1 -.-- 

Lock Pulse 
.--.--.--~~---~--~--~~-,*..-~".~-'-~",~.:.~,.~-.-~~ "__ -..... 

I 
_C___.$ 

! 

p2 1 -..--- ....--*.-..- Coherent cI-* Osc ......,-* Output t ..- 1 Coherent 

f 
i I Test 

L- --,..---I-C..._. I ! 

__ -,..... ,,...- U*_. ..--..-.-... +.,,.4". 

Osc Under 

L-. t 
14, By 0bscrvin.g t h e  lock t e s t  o u t p u t  the locking pulse  bs phase 

compared t o  t h e  coherent  oscillator output (by means of a r i n g h g  
de lay  Line w i t l i i t i  t h e  Coho I . F ,  and Phase Lock T e s t  Chassis) at: 
12.5 u see intcrvafs .  The lock normally i s  so good t h a t  i n  order 

. t o  i n d i c a t e  an unlocking the frequency o f  t h e  p u l s e  must: be changed 
by 3 Plc o r  more or t h e  locking  p u l s e  m u s t  be a t t e n u a t e d  by 30 d b  
or mgre or  the  lock  p u l s e  must  be. moved by 1 microsecond or more 
or any combination of t h e s e  t h f n g s ,  

'LEI * The o u t p u t  voltage should be IVP-P acruss 50@eak-to-peak, 
-. 



_ .  

a ,  
2. 

3 .  

4 .  

Frequency 
Measure e t  P2 

AmpIL i tude  
MenEiurPa a t  1'2 

urscj. 1 La toa: quench 

I Vp-p nominal 

f i t las ,  Lock 

Apply the EolLwing video pulae eo P3-6 

Amp1 1. t u d s  
Pol lr ity 
Wfdth 
Repetition Rate 

Set It20 t o  give a 17.85 ~ i r  quench perk& 



Apply t h e  foflowtng ,r~€gnerB to PI from the Kada-Pul.aor 

Fr e que nc y 
k l o a w b d t h  ( 7 )  
Amp L i t tide 
Repetition Fraqusncy 

This a f g n a l  s h a l l  be  synchronized with the above 16.75 bsec video ~ i g n a l  
and appears 0 . 6  psec a f t e r  it8 trailing edge.' , 

lYaese lock i s  dndfcated by t h e  COHO t u r n - o n  p u l l i n g  into t h e  60 mc"paac i  
lack siRnal 8 s  it is a p p l f e d .  hi11 in shoufd h e  &pprox%marcly 0.5 pet, 
A d j u s t  it20 to obtain thie. 

9' -7 
TEST RESWL : / v  \ *  

Chaz'scterf etlc -i f f ce 1: i o q  Mea Bur ad 

1. Frequency 60 - i- 0.5 MHz QQ,C.OQ,SoC- 

2. Amplitude 1 vp-p srornP11el 1. 3 'L4.p- 

Y 

, 
, .  

- 2 -  



F 

t 

V,F.O. TEST (IA4At4) 

a. 

2, 

2a+ 

3.  

4. 

5. 

6. 

7, 

8 ,  

9. 

20. 

Apply t50V to pin 6 thru a l K - 3 W  resis tor  and -5OV to pin 7 th ru  

1. 6K 1W resistor and the 5OV re turn to pin 9 of P1. 

Ground pin 4, 

Set collectors of Ql to 

corloect voltage (15V). 
co%aectors} s e t  081 50 u 
the 15V level, 

l5V by adjusting R 2  for balance and R9 for 
Measure balance wi th  Simpson VQM (between 

a scale for final setting:, U s e  VTVM to set  

U s e  amplifier of test  jig to amplify the output out of C23 oscillator 

by attaching P 3  to  the test j i g  in put, 

Attach cl ip lead cable from frequency counter t o  collector of test 

j i g  amplifier and adjust  the ~ s c i l l a t o r  Q3 to a frequency of 9 ,  996,250 
cyclee/sec.  

Attach P2 to the test j i g  input and adjust oscil lator Q4 to  9,996,250 
Remove P3 from test  jig. 

cy r l e s / sec .  

Attach P2 to tho one input of the t e s t  j i g  me! P3 to the other input 

of the t e s t  jig, 

across the detector load of the t e s t  j ig,  Attach pin 4 to  the arm 0f 
the pot which i s  used to simulate VGQD and the return pin 5 to the 
ground of the pot chassis. 

With the VGQD simulator to  OV,dli which c a s e  the frequency counter 

should indicate 0 frequency and i l  it is not so, a minor adjustment 

of one of the two oscillators should be done to  make it be so. 

Vary the VGOD simulator to +4VDc in which. case the frequency counter* 

should indicate 7500 cycles/sec 4- 1070. 

Place the cl ip lead cabIc.frorn the frequency counter 

Adjust the VGQD simulator to 
P 

in which case the frequency counter should indicate 1 5 0 0  cyclesfsec 

If such is not the case, the varac to r s  may require changing. 
'4vDc + 10%. 

Place the VFO in the oven and apply the same power and signal. to the 

unit, Plot a cha rac t e r i s t i c  curve of the V. T. 0. obtained by 'varying 
the VGOD pot from +4V to -4V and recording the frequency across the 

test jig detector load every . 2 V  interval. 

The output level of each omitlator should be greater than .02V pp. 

- 

*i 

* Keep sensitivity of counter as low as possible in order to keep the ripple 

from causing erratic triggering. Q€ the counter which nianifewta i + n - l f  3 = 
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2N708 

-20 VDC 

PREQUE3CY TEST CIRCUIT 

I t nnl .  



Pg. 2 sf 2 
48268 !. 

XI. PROVIDE THE FOLLOFII8;G VOLTAGES AND TFJ@lHMATZONS 

1. P l - 6  +SO VDC throtigh IK, 3W v e e i a t o r  
2. P i - 7  - S O  VDC t h r o u g h  1.6K, tkf r e s i s to r  
3 .  PI-9  Gnd 
4 .  PI-S Fxeq.  Control, 2 4 VDC 
5 .  P2 50 ohms 
6 .  P3 50 OtlrnS 

I .  Amplieude 0.02 v p - p  14iI l fmUEl 

0 
Meaeure a t  P2 and P3 

JJsFng the Frequency Test C i r c u i t ; a t t a c h  P2 and P3 t o  the, input 
of the Preq .  Test Circuit. 

@a r a c t e r i. s t f e 

8 , 3 7 0  Hz nominal 

a e c  f. f i c a t  Lon 'Measured 

Frequency a t  +4 VDC 
coner o 1 8,370 Hz nominal 

Frequency at 0 VDC 
control o HZ nomintti e;, 

Frequency at: -4 VDC 8,370 Hz norndnal /C?, Qc- !I. i; 2- 
i 



P R E  AMPLIFIER ALIGNMENT (1R2h2) 

Supply the following voltages. 
Pin A, t 200 V dc ,  35 m a  

Pin D, + 20 V dc, 5 ma 
Pin E, 20 V dc, 5 ma 

Pin c, 
Pin H ?  12.6  Vde, 440 ma 
Pin E,  17.6 V Return 

20 v c 200 v Return, 

U s e  LB.te fufXowi~lg matching pad to feed Bignals into the preamplifier through 

csmectos 53 armd $2. 

- ... I - L L 1  - - - - --- 
1 I 

I I 

> Signal 

Input 

i 

U s e  the following detector circuit to observe the waveforms. 

27 pf 

Feed a sweep signal center about 60 m c  into the input through the rvlatcldng pad, 
P Observe the signal at cathode of V2. Adjust L8, L9 and LH. for a response ae 

shown, 

Approw. 
. 2  db 



Move detector to 5 0 ~  load at J3 and adjust C24 and C28 for  the following 

response. 

e 5 to f db 
ciowxz @ 49 mc. and 11 mc 

if necessarylr to meet the overall requirements, the circuits previously 

adjusted may be touched-up with minor adjustments. 

Make a point-by-point frequency response for record. 

Specifications: fbcfudhg the m tching network) 
d Bandwidth: symmetrical about 60 mc. The top shall be, 

reasonably flat. 
.5 to 1.0 db at 49 rnc and 71 mc, 
23 db minimum (Measured through matching pad) 
2 db maximum @ 60 mc (Measured without matching 

network) 

The response shall. be dowa, 
6' 

Cain : 
Noise Figure: 

-2- 



d 

3 .  PP Noise Source 

4 .  0scillascops 

5 .  OscePloscope PI-B.aa1plifl.m- 

6 ,  

7. 

Detector 

c 



d 

5 .  PI-H 4-12.6 VDC (440 rjla> 

6 ,  PI-L 12.6 v Ret 

3 .  53 50 a 

& ; a h  and Bandwidth nelzoure,rsients care cia with  niatehing network sonnaccsd 
JL sild 32. Measurements a r e  made from input t o  match ing  network to 93 

Gain 20 db rntn 

%ro.tee Figure 2 db max 
(msrPsured without matching network) 

Charoc terfs t IC 

1. G a i n  20 db min. 

2 .  Bandw Id th 2 2  Wlz min. C? 1 db 

3 .  Noise Figure 2 db male. 

*e c i f i c a t i on 
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